can no longer maintain the concept of discrete or isolated components of the ocean" (Barber and Hilting, 2000 measurements (Behrenfeld et al., 2005) .
Calculations of annual global ocean NPP based on Chl a derived from OCR measurements, but using different methods and assumptions, tend to agree within 10-20% owing to the importance and dominance of Chl a in the calculation. A key finding from calculations based on satellite data is that ocean and terrestrial NPP contribute more or less equally to global productivity (Field et al., 1998) . 
MeSOScAle PROceSSeS
The ocean mesoscale (i.e., physical processes occurring on spatial scales of tens to hundreds of kilometers and , with most of the response in the ocean. From Behrenfeld et al. (2001) temporal scales from a few days to many weeks) dominates ocean energetics throughout most of the ocean (e.g., Robinson, 1983; Fu et al., 2010) . Joyce et al., 1984) . This highly interdisciplinary study used SST and Chl a satellite imagery as tools to guide the ship sampling and to study changes in warm core ring features at higher resolution than was possible from ships alone Evans et al., 1985) . In recent years, satellite altimetry observations have often been used to coordinate field sampling of ocean eddies because of their all-weather capabilities to measure SSH (e.g., McGillicuddy et al., 2007) .
Satellite imagery can be used to study the impact of a single eddy along its trajectory , and this approach has also been expanded to include thousands of eddies, enabling mean spatial patterns in Chl a to be assessed in eddy-centric coordinates. In (Figure 3) . Finally, the ΔChl a signal is strongly reduced within an anticyclonic eddy, whereas a general increase is found inside cyclonic eddies Figure 3 . Plan-view depictions of log10-transformed mean chl a (top panels) and the mean spatial anomaly of log10-transformed chl a (∆chl a, bottom panels) for cyclonic (left panels) and anticyclonic (right panels) eddies in the Sargasso Sea. Panels are 500 km on a side centered on the eddy center following each eddy. Only eddies with trajectories greater than three weeks are used. Spatial anomalies, Δchl a, are calculated after removing a large-scale spatial mean (~325 km) from the log10-transformed chl a field. The black circle is the trace of an average eddy size. in recent work of author Siegel and colleagues, a total of 8093 cyclonic and 6105 anticyclonic eddycentric images were used to construct these plan view depictions. and inverse model and data assimilation solutions (Schlitzer, 2002; Gregg et al., 2009 ). Products derived from satellite OCR measurements also can be used more directly to constrain marine ecosystem dynamics through data assimilation techniques for one-dimensional (Friedrichs, 2002) and three-dimensional simulations (Gregg, 2008) . (Hood et al., 2006) .
In some cases, these functional groups match up well with satellite-derived estimates of plankton community structure or size class, perhaps the most straightforward example being distributions of coccolithophores (Iglesias-Rodriguez et al., 2002; Gregg and Casey, 2007) and calcification rates (Balch et al., 2007) .
In PZN models and their variants, process cannot be measured directly from space. However, empirical relationships with satellite observables (e.g., SST, Chl a) can be used to generate spatial export fields (Laws et al., 2000; Dunne et al., 2005) , which can in turn be used for evaluating biogeochemical model simulations (Gnanadesikan et al., 2002; Najjar et al., 2007) . The long-standing Cushing-Hjort, or match-mismatch, hypothesis states that recruitment success is tied to timing between spawning and the seasonal phytoplankton bloom (Cushing, 1969 (Cushing, , 1990 . Simplified oceanic food web, showing the varying complexities in the linkages between phytoplankton, which is measured by satellite ocean color data, and higher trophic levels. Modified from Pauly and Christensen (1993) example, turtles, penguins, seals, sharks, tuna, and salmon-to better understand both their behavior and their habitat (Block et al., 2003; Hinke et al., 2005; Ream et al., 2005; Polovina et al., 2006; Weng et al., 2007 (Polovina et al., 2000 (Polovina et al., , 2004 (Polovina et al., , 2006 Kobayashi et al., 2008) . This 
